1. Introduction
===============

In spite of the high incidence of thyroid cancer,^\[[@R1],[@R2]\]^ metastases to the thyroid receive little attention. Metastases to the thyroid gland are uncommon, and only sporadic cases have been reported in literature during past decade.^\[[@R3]--[@R5]\]^ Therefore, when present, the metastatic thyroid tumor could mimic the primary thyroid tumor, leading to diagnostic difficulties. On the other hand, controversies remain on the prevalence and management of this rare disease. This study aims to investigate the prevalence, management, and prognosis of metastases to the thyroid.

2. Patients and methods
=======================

The database of patients with histologically proven metastases to the thyroid at Peking Union Medical College Hospital (PUMCH) from January 2003 to December 2015 was screened. Thirty-two patients who presented with metastatic tumors of the thyroid were included into this study. Among these patients, 17 patients were female and 15 patients were male. The female-to-male ratio of these patients was 1.13:1.00, and the age of these patients ranged within 36 to 79 years old, with a median age of 62 years old. These 32 patients accounted for 0.3% of all thyroid malignancies surgically treated in PUMCH. The records of these patients are presented in Table [1](#T1){ref-type="table"}.
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Clinical data of patients with thyroid metastases.
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3. Results
==========

Merely 7 patients (21.9%) presented with clinical complaints such as enlarged thyroid gland, dysphagia, dysphonia, or hoarseness. Most of the secondary thyroid tumors were incidentally found through screening examinations such as ultrasound. The sonographic characteristics of secondary thyroid cancer were diverse, and multiple thyroid nodules were a common manifestation, with the tumor size ranging within 0.6 to 6.6 cm. Furthermore, large, multiple, and ill-defined solid lesions with rich blood flow could be helpful in identifying secondary thyroid cancer. Among these 32 patients, 28 patients (87.5%) were diagnosed histologically by surgery or cytologically by fine-needle aspiration biopsy (FNAB); while for the remaining 4 patients (12.5%), the diagnosis was performed based on seriousness of the clinical condition. The most common primary lesion was in the lungs (14), followed by kidney (5), and gastrointestinal system (5). Other primary locations also include the breast, uterus, larynx, and trachea. The interval from the diagnosis of the primary tumor to the metastases varied from 0 month to 16 years. The interval was particularly long in 1 patient with breast cancer (16 years). Eleven metastases (34.4%) were synchronously found with the primary site. In addition, 16 patients (50%) had metastases in other locations such as in the bone, brain, liver, adrenal gland, prostate, and esophagus at diagnosis. Eleven patients (34.5%) had thyroidectomy, including 3 patients with renal clear cell carcinoma, 2 patients with lung cancer, 2 patients with esophagus cancer, 1 patient with breast cancer, 1 patient with trachea cancer, 1 patient with larynx cancer, and 1 patient with pancreatic cancer. A total of 3 patients (27.3%) are still alive, including 1 patient with renal clear cell carcinoma, 1 patient with breast cancer, and 1 patient with esophagus cancer. Two patients (6.25%) had tracheostomies to alleviate compression caused by enlarged thyroid tumors. No preoperative morbidity or mortality was noted. Furthermore, among these 32 patients, 22 patients (68.8%) died from primary tumors, and 10 patients (31.2%) are still alive; and the longest survival time was 7 years after the diagnosis of metastatic thyroid cancer from breast cancer.

4. Discussion
=============

The incidence of thyroid cancer has continuously increased over the last decade. However, it is unusual to see a patient with metastatic thyroid tumor in clinical practice. The incidence of secondary thyroid tumor has been reported to be as low as 2% to 3% of all malignant tumors of the thyroid.^\[[@R6],[@R7]\]^ In the present report, only 32 patients presented with thyroid metastases at PUMCH over a 13-year period, accounting for only 0.3% of all thyroid malignancies. On the contrary, autopsy studies revealed that the incidence of thyroid metastases in patients with a known malignancy can be as high as 24%, which meant that a certain number of thyroid metastases had been overlooked. Therefore, for a new thyroid mass in a patient with a previous history of malignancy, metastatic thyroid tumors should not be excluded in the differential diagnosis of thyroid tumors.

Metastatic thyroid disease is usually associated with cancer dissemination through blood from a distant focus or with a direct or lymphatic spread to the thyroid gland by a neoplastic process situated in the adjacent organs. Among the 32 patients in the present study, 27 patients (84.4%) had metastatic tumors that originated from remote organs such as the lungs, kidney, and digestive systems, while 5 patients (15.6%) had metastatic tumors that originated from adjacent organs such as the trachea, esophagus, and larynx. The most frequently reported nonthyroid malignancy is renal clear cell carcinoma, followed by colorectal and lung carcinoma.^\[[@R8]\]^ In the present study, the most common site of primary tumor was the lungs (14/32), followed by the kidney (5/32) and gastrointestinal system (5/32). This may be explained by the fact that the incidence of lung cancer has risen sharply in recent years in China.

Metastatic thyroid tumors often occur in the elderly, who are at their 60s and 70s. In this series, the mean age of patients was 62 years old, which was consistent with the reported result in a literature.^\[[@R9]\]^ A strong female predominance has been proven for primary thyroid cancer. Furthermore, Duggal and Horattas^\[[@R10]\]^ also noted a 6:1 female-to-male ratio of metastases to the thyroid gland. However, a large review on the metastases of the thyroid merely revealed a modest high ratio of 1:4,^\[[@R8]\]^ which is similar to the results of the present study (1:13).

Thyroid metastases may present with symptoms such as dyspnea, dysphagia, and hoarseness, have an asymptomatic mass, or even be clinically occult. We found that these symptoms were closely correlated with the location of the primary site. Tumors originating from adjacent organs such as the trachea, esophagus, or larynx often cause symptoms such as dyspnea, dysphagia, or hoarseness, which mimics primary thyroid cancer. In some critical cases, compression on the trachea can be fatal. In the present study, 7 patients were symptomatic. Among these patients, 5 patients had metastases from adjacent organs, and 2 patients had tracheostomies to alleviate airway compression caused by the invasion of adjacent tumors. Nevertheless, an incidentally found asymptomatic thyroid mass may be the initial evidence of recurrent disease.

The majority of metastases were found metachronously, which often occurred some years after the diagnosis of primary tumors. The longest interval between the initial diagnosis of primary tumors and metastasis to the gland has been reported to be 21 years.^\[[@R11]\]^ Among the 23 patients, 21 patients were found metachronously. The mean interval between the discovery of the primary tumor and the thyroid metastasis was 3.3 years, with the longest interval being 16 years after the diagnosis of breast cancer. We note that the interval depended on the characteristic of the primary tumor. For tumors with an aggressive nature such as lung cancer, the interval ranged within 0 to 21 months, which was the shortest. On the contrary, the longest interval occurred in patients with tumors such as renal clear cell cancer and breast cancer.

Thyroid metastases can be diagnosed by thyroidectomy specimen or by FNAB. Immunohistochemistry is usually helpful in differentiating between primary thyroid malignancy and secondary malignancy.

The prognosis of metastases to the thyroid depends on the stage of the primary tumor and the extent of disease dissemination rather than its spread to the thyroid gland.^\[[@R12]\]^ There are no consistent guidelines on the surgical policy of metastatic thyroid tumors, although most literature reports recommended thyroidectomy for patients with secondary thyroid tumor. In our series, 11 patients (34.5%) had thyroidectomy, and only 3 of these patients are still alive, with the longest follow-up survival time of 6 years. Therefore, aggressive surgery may not be recommended for patients whose primary tumor had a comparatively poor prognosis.

5. Summary and conclusion
=========================

Lung cancer is the most common tumor that metastasized to the thyroid gland in PUMCH over the last decade. It accounted for almost half of patients with this condition in this study. Kidney and gastrointestinal system were also relatively common sources of metastatic tumor to the thyroid. For a patient with a secondary thyroid cancer from lung cancer, the symptom was often clinically occult, and the interval between the initial diagnosis of the primary tumor and metastasis to the gland was very short, which was often \<2 years. Imaging studies and FNAB were important diagnostic tools. Thyroidectomy was not recommended for aggressive primary tumors such as lung cancer due to poor prognosis.

In conclusion, the diagnosis of suspicious metastatic thyroid tumors should be kept in mind for thyroid masses in patients with a previous history of malignancy, even if it occurred many years after surgery. For a primary tumor with a comparatively poor prognosis, excision of the secondary metastatic thyroid cancer may not be recommended.

Abbreviations: FNAB = fine-needle aspiration biopsy, PUMCH = Peking Union Medical College Hospital.
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